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CHEMICAL CARCINOGENESIS

0099 ;~CYT~OMORPHOLOGIC AND 'MORPHOt•1ET~P,ICSTUDI'ES OF HEPATOCARCINOGENESIS
. II . REVERSIBILITY

IUCLEAR SIZE ALTEfL1TI0ilS OCCURRING I'N' THE ~ .'
s`NITROSOMORPHOLINE-TREATED'RAT LIVER . (Ger.)
Romen, W. (Inst . Path . UL Whrzburg, Germany), W . `
ltoss and P . Banitasch. Z Krebsforaeh 73 :134-140,
1972 s

The morphometry of 73 male Sprague-Dawley rat
~hepatocyte nuclei was studied after a 7 wk treat-
~ment period with nitrosomorpholine (12 mg/100 ml
`drinking water/day) and 4, 52 and 87-97 weeks
~'after the end of the feeding period . Attention

"Tvas focused on 4 cell categories referre&to as
glycogen-poor, "clear" glycogen storage, hepatoma,
'and hepatocyte population remainder cells, referred y
to as X-cells . The nuclear area of non-treated
:rat liver cells reached peak values ranging Vr ;•,.t :-
from 45 to 50 µm2 . Nuclear enlargement to

of the X-cells and 25Z of the glycogen storage
cells had triple nuclear w lumes . The glycogen- '

double the normal size was observed in the X-cells#;`and' most of the glycogen-storage cells, at the
a :ead of the 7 wk treatment period . More than 302

:~ -'poor cell nuclei were also enlarged, but to a r'
~ lesser extent . Four weeks later, a minor regression

+of the nuclear enlargement was obcerved in the _, . .»
,,glycogen storage and some of the X cells, while

% :'total disappearance of the glycogen-poor cells
~" r~ occurred . Both glycogen storage and % cell'
~~-nuclei returned to normal size 52 wk after '

~"the end'of carcinogen intake; scattered ~'_~

ki

hepatoma cells aad'small hepatoma cell clusters
~;were observed. Eighty seven wk after the end

~~wyl:of experimental treatment period both storage
5`and X cell nuclei remained unaltered with

espect to the observations recorded 52 wk

-~

post treatment . Large numbers of hepatoma ,.~
cells with 75 µm2-100 µm2 nuclei, the latter

t.comparable iti size to those seen at the end of
'the acute poisoning stage, were observed, 87
:to 97 wk after the end of the carcinogen intake
period . Nuclear enlargement occurring in

r*t.A~~-~"',hepatocytes after carcinogen intake should be
differently than that in hepatoma cells .

' The initial nuclear enlargement occurring as a
result of toxic effects was found to be a

~t:1t reversible phenomenon and therefore cannot be
'? .considered asllti Pt.- a precancerous ce reacon.os

, treatment studies rather than long-lasting treat-

0

ment experiments are'recommended to clarify the
karyologic events related to carcinogenesis .
. ._ . . _ . ._ . `'

0100 -~ FOLATE DEFICI'ENCYAND FQRt"IMINOGLUTAMIC
'' ACID EXCRETION DUi ING CHROiIIC DIETHYL-

NITROSAMINE ADMINISTR,ATION TO RATS. (t•.)
Poirier, L . A . (Montreal Cancer Inst ., Quebec,
Canada) and V . M. Whitehead . Cmtcer Res 33(2) :

- .383-388, 1973 .
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Elevated'levels of the histidine catabolite formi-
minoglutamic acid were excreted'into the urine of

.:male Wistar rats given both 0 .01% diethylnitrosamine
`_in their drinking water for 1-5 wk and an injection
of a loading dose of histidine . Siailar,histidine
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loading of control rats that received no carcinogen
did not produce an elevation in urinary formimino-J,

;; ;^glutamic acid excretion . The elevation in "
urinary foraeiminoglutamic acid excretion caused' ,
by chronic diethylnitrosamine administration was' ::
prevented by high dietary levels of the methyl .
'donors methionine, betaine, and choline; high .̀
dietary levels of folate and vitamin BlZ ; either _
alone or in cosbination, had no significant
effect on the elevated formiminoglutamic acid " .'

~',:;excretion caused by diethylnitrosamine . ` The Y'
` elevated formiminoglutamic acid excretion'caused .
.by the administration of diethylnitrosamine ;,
for 3 wk was associated with a decrease in the ''

~ hepatic levels of the enzymes formiminoglutamic,
acid'transferase and urocanase, and with

::. decreased hepatic content of the higher conjugates''_
of folate . Whereas dietary methionine administra-
tion'completely prevented this decrease in the "-

.•: .hepatic content of the higher conjugates of .
folate, dietary folate had no effect . : Diets that cr
contained'elevated levels of methionine and ~ :
choline also led to only a slight reversal of the
decreased hepatic formiminoglutamic acid transferase
activity caused by diethylnitrosamine . :)Thus the '
antagonistic effects on formiminoglutamic acid -
excretion by diethylnitrosamine and the methyl ';~
donors appeared to be mediated through the
hepatic content of folic acid cofactors . • .

. _ . . . . . . . ,. .:~~;

A-
..

y,~1 " 3 -

O1G1 ~ 'INTERACTION OF 4-NI1'RODUINOLINE 1-0XIDE,
= AND RELATED CARCINOGENS HITH HIiSTONE AND

ALIPHATIC AMIiaO' ACIDS . ;(E J Okano, T','(Pharma-
ceuticall Inst., Tohoku U ., Japan) and Y Sato
Gmzn 63(6) :713-724, 1972 ~~~'jj'~
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Examinations were made on the interaction between

h

carcinogenic quinoline derivatives and calf thymus' .̀-,~
histone, and 13 of its constituent aliphatic .

' ."amino acids . The interaction .systems of histone ;-. :
-,'snd quinolines produced''a difference spectrum in ,

j,the visible region and intensity of this ddfference-,
:spectrum increased by heat denaturation of histone :"j

z'The 13 aliphatic amino acids were classified into,~
..;t,;three kinds by the manner of their interaction '

with quinolines ; glycine, alanine, leucine, iso- .
= leucine, valine, glutamir acid, and aspartic acid
did not show any tendency to interact with the ' ;3
quinolines . Arginine, lysine, and proline, which ~ ; :y,
have basic group with pKa larger than 10, produced"

: a new absorption'band in the visible spectral se region which did not change with time
. Methionine,'-

serine, and threonine, which have a nucleophilic
group in their molecule, produced a visible
difference spectrum by interaction with the quino- "
lines and the spectral intensity increased with '
time . The complexes formed between basic amino :
acids and 4-nitroquinoline 1-oxide were analyzed °;
on the basis of Benesi-Hildebrand formula . It :
was concluded that an n-n charge transfer between~:•

1 quinolines and basic amino acid'moiety of the :'
macromolecule played an important part .in the inter=

-`~;molecular interaction between the q~uinolines and
~+histone~~s. . . `., t ~. ... ~,~
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